Isolation, purification, and characterization of poly-N-acetyl glucosamine use as a hemostatic agent.
A new polymeric material, poly-N-acetyl glucosamine (p-GlcNAc) fiber, has been identified and is effective in achieving hemostasis in surgical procedures and trauma. The p-GlcNAc material is purified from large-scale cultures of a marine microalga. Poly-N-acetyl glucosamine materials have been formulated as films, sponges, gels, and microspheres. The polymer's structure has been characterized by chemical composition, carbohydrate analysis, spectroscopic techniques, intrinsic viscosity, and electron microscopy. Carbohydrate analyses indicate that the primary sugar present in p-GlcNAc is N-acetyl glucosamine. Elemental analyses yield percentage values for carbon, nitrogen, and hydrogen that support that the polymer is fully acetylated. Molecular weight determinations indicate that the polymer has a molecular weight of 2.0 x 10(6) Da. Fourier transform infrared, nuclear magnetic resonance, and circular dichroism spectral data have defined a unique tertiary structure. Biologic testing demonstrated that p-GlcNAc materials are fully biocompatible. The p-GlcNAc fiber has a unique beta-tertiary structure.